ABSTRACT KUHN, C. W., and T. H. SMITH. 1977. Effectiveness of a disease index system in evaluating corn for resistance to maize dwarf mosaic virus. Phytopathology 67: 288-291.
Resistance in corn (Zea mays L.) to maize dwarf mosaic introduced previously (1) and further refined in this virus (M DMV) is difficult to evaluate. In 7 yr of testing in study. In a standard test, five plants of each corn line were Georgia, no immunity to MDMV has been grown in each of five 10-cm diameter pots (25 plants total) found. It has been apparent, however, that some containing a clay-loam: sand: vermiculite mixture (2:1:1, commercial hybrids and inbred lines are more resistant v/v). Test plants were mechanically inoculated with sap than others because of their ability to produce greater from maize dwarf mosaic-diseased plants 8-10 days after yields under severe maize dwarf mosaic epidemic planting and were fertilized 14 days later. Plants with conditions. Unfortunately, field evaluations are less than symptoms were counted and removed at 6, 11, 16, and 28 desirable because of the presence of maize chlorotic dwarf days after inoculation. Index values were determined as virus (MCDV) in nearly all fields with maize dwarf follows: maize dwarf mosaic disease index = 4W + 3X + mosaic. Corn plants frequently become infected with 2Y + Z where W, X, Y, and Z equal total percentage of both viruses, and the maize chlorotic dwarf symptoms plants with symptoms by 6, 11, 16, and 28 days, tend to obscure maize dwarf mosaic symptoms, respectively. For example, if five plants of the total of 25 particularly after the midpoint of the growing season.
had symptoms and were removed at each observation, Preliminary results (1) with an index evaluating system in then the index = (4 X 20%) + (3 X 40%) + (2 X 60%) + (1 X a greenhouse test were promising. Therefore, tests were 80%) = 400. designed in this study to relate the index system to maize Field studies.-Effect of natural infection of maize dwarf mosaic incidence in the field, yield losses in the dwarf mosaic was studied in a field with johnsongrass field, and the relative concentration of MDMV in [Sorgum halepense (L.) Pers.] and a 5-yr history of having diseased plants.
both maize dwarf mosaic and maize chlorotic dwarf. The planting, cultural procedures, insecticide application, and identification of the two causal agents were described MATERIALS AND METHODS previously (2 Louie and Knoke (3) . to conduct because of the difficulty in preventing control Severalfieldisolates of MDMV were obtained during the plants from becoming infected. To overcome this course of the study (7 yr), and the reaction of corn hybrids problem, individual maize dwarf mosaic-diseased plants was similar regardless of the isolate.
in the field described above were tagged 75 days after Index system.-An MDMV index system was planting. In a previous study in the same field (2), it was established that most corn became infected within 75 values were substantiated by statistical analysis ( Table 1) . Field tests.-The incidence of maize dwarf mosaic in Funk's G-4808 was in a category by itself; its very high three corn hybrids with different degrees of susceptibility degree of resistance has not been observed in any other was tested under field conditions. When exposed to a mild commercial hybrid and in only one inbred line, Tx601, in natural infection, the most susceptible hybrid, DeKalb Georgia tests.
1214 (index value = 791), had significantly higher levels of Each index evaluation of corn lines was made with a maize dwarf mosaic than the more resistant ones, Pioneer single inoculation and with Golden Cross Bantam and 3147 (index value = 229) and Pioneer 3009 (index value Funk's G-4808 as controls; the test was considered valid if 529) ( Table 2 ). Under this relatively low level of natural the index values of the controls were as expected. In one infection, no difference in incidence was detected between study, additional inoculations were made at 6, 24, and 30 Pioneer 3147 and Pioneer 3009. In another field study in hr after the initial one. This caused the index values to be which the three hybrids were mechanically inoculated, increased by an average of 135 units: Funk's G-4808, 52-however, distinct and significant differences were 182; Pioneer 3147, 229-360; Pioneer 3145, 289-362; observed (Table 2) . It was much more difficult to get and Pioneer 3009, infection by MDMV in the field than in the greenhouse. Based on the maize dwarf mosaic index values, 15, 54, The inefficiency of a field inoculation had been noted in and 31% of 87 commercial hybrids were rated resistant, other years, but in this test, the degree of inefficiency was intermediate, and suceptible, respectively, in 1975. For strongly related to the degree of resistance based on maize commercial hybrids submitted for testing by ten corn seed dwarf mosaic index values. When the ten hybrids shown companies, the number of resistant hybrids has increased in Table 1 were compared, 3% (5 of 176) of the plants of about 50% and the number of susceptible ones has hybrids rated resistant, 22% (20 of 88) of those rated decreased about 40% during the last 5 yr. This suggests intermediate, and 56% (98 of 176) of those rated that seed companies have produced hybrids with susceptible became diseased with maize dwarf mosaic. resistance to MDMV.
The yield of each of the three test hybrids was significantly reduced by MDMV; but, more important, the percent yield loss was directly related to the maize and Pioneer 3009 at 4 days after 'Maize dwarf mosaic virus indexes were determined from the inoculation. At all harvest times, more MDMV was equation: Index = 4W + 3X + 2Y + Z in which W, X, Y, and Z found in DeKalb 1214 than in the other hybrids. During equal the total percentage of plants with symptoms by 6, 11, 16, the peak infectivity period (6 and 10 days), DeKalb 1214 and 28 days, respectively, after inoculation, had approximately twice as much infective virus as 'The yield of diseased plants of each hybrid grown under field Pioneer 3009 and two to 16 times as much as Pioneer 3147 conditions was significantly decreased, P = 0.01.
( Table 4 ). This estimation of differences in infectivity "A series of I I twofold dilutions were made at each assay date (1 / 5, 1 / 10,-1 / 5,120). The number of plants at assay dates of 2,4,6, and 10 days after inoculation were 15, 16, 14, and 10, respectively. 'Last dilution at which at least one maize dwarf mosaic-diseased plant was observed.
